The first report of myxomycetes from Vietnam was in 2009 by van Hooff, who listed 23 species, including one (Cribraria tecta) new to science, from moist chamber cultures prepared with samples of dead leaves, lychee husks, woody twigs and herbaceous stems. Two other species, both new to science, were reported in a recent paper. The project reported herein investigated the occurrence of myxomycetes in moist chamber cultures prepared with samples of various types of dead plant material collected in three lowland tropical forests in Vietnam. These samples were randomly collected from Cuc Phuong, Bu Gia Map and Nam Cat Tien national parks in the late dry season or between the dry season and the rainy season during 2012 and 2013. From 360 moist chambers, 43 species of myxomycetes representing 19 genera were recorded. The most abundant species were Arcyria cinerea, Collaria arcyrionema, Cribraria microcarpa, Cribraria violacea, Perichaena chrysosperma and Perichaena depressa. The taxonomic composition of the assemblage of species associated with the three study areas was found to be similar to what has been reported from Laos, Myanmar and Thailand, the other regions of SE Asia for which comparable studies have been carried out. In brief, the present project added 32 new records of myxomycetes for Vietnam, increasing the total number of species known from the country to 57.
Introduction
The myxomycetes (plasmodial slime molds or myxogastrids) are a group of fungus-like microorganisms common to sometimes abundant in terrestrial ecosystems (Martin & Alexopoulos 1969 , Stephenson & Stempen 1994 , Stephenson 2011 . In order for fruiting bodies to develop from the plasmodia that represent the second of the two trophic stages in their life cycle, myxomycetes generally require relatively moist conditions. As such, the dry season is not an especially favorable period during which to collect specimens of fruiting bodies that have developed under natural conditions in the field. However, the moist chamber culture technique as it applies to myxomycetes (Gilbert & Martin 1933 ) provides a convenient and often very productive method of supplementing field collections (Stephenson 1989) . This is especially true for many of the substrates with which myxomycetes are associated in tropical forests (Rojas et al. 2014) , such as those substrates investigated in the present study.
Vietnam is situated within the tropical zone, but the country can be divided into three regions-the north, central coast and south-on the basis of climate. The north has a humid subtropical climate, the central coast is characterized by a tropical monsoon climate, and the south has a tropical monsoon and trade-wind littoral climate. The latter region is characterized by two distinct seasons. The first is a dry season that extends from December to April and the second is a rainy season that lasts from May to November. The latter season is characterized by high humidity (usually around 80%) and high temperatures (occasionally <20 o C but often reaching 40 o C). Unlike the large body of information on myxomycetes that has been compiled for temperate regions of the world such as eastern North America and Europe, the myxomycetes of Southeast Asia remain understudied. The two countries for which the most is known are Thailand and the Philippines. In Thailand, a recent study reported a total of 132 species of myxomycetes in 20 genera (Ko Ko et al. 2010) , whereas 129 species have been recorded for the Philippines (Dagamac et al. 2011 , Macabago et al. 2012 . For other areas in Southeast Asia, the totals range from 119 species for Indonesia (Farr 1990 , Rosing et al. 2011 , 76 for the Republic of Singapore (Rosing et al. 2011) , 67 for Myanmar (Ko Ko et al. 2013a ) to 44 species for Laos (Ko Ko et al. 2013b ). The first report of myxomycetes from Vietnam was by van Hooff (2009), who listed a total of 23 species, including one (Cribraria tecta) new to science. These 23 species were obtained from 20 moist chamber cultures prepared with samples of dead leaves, lychee husks, woody twigs and herbaceous stems. A recent paper by Novozhilov et al. (2014) added two more species from Vietnam, and both of these were new to science. Based on the data available for other comparable regions of Southeast Asia, there is little doubt that many more species remain to be documented for the country, and the objective of the present paper is to report the results obtained from an additional survey for myxomycetes carried out in three national parks during 2012 and 2013.
Materials & Methods

Study areas
Study areas were selected in three national parks in Vietnam. The description of each of these parks is given below.
(1) Bu Gia Map National Park (BGM) is located at an elevation of approximately 600 m in Binh Phuoc Province and has a total extent of 26 032 ha. In 2007, the Institute of Tropical Biology and National Parks reported 808 species, 396 genera, 118 families and 59 orders of vascular plants present in the park (Anonymous 1997). The specific study area is located at 12.2917° N, 107.2417° E.
(2) Cuc Phuong National Park (CP) occurs at an elevation of about 600 m and has a total area of 22 200 ha in Ninh Binh Province. The vascular flora of this park contains at least 1 960 species, 887 orders and 221 families (Nguyen 1997) . The specific study area is located at 20.3189° N, 105.6222° E.
(3) Nam Cat Tien National Park (NCT) is located at an elevation of approximately 600 m and extends over 71 350 ha in Dong Nai Province. As of 2001, there were 1 610 species, 724 genera, 162 families and 75 orders of vascular plants known from this park (UNESCO 2001) . The specific study area is located at 11.3472° N, 107.0014° E.
Sample collection
All study areas were visited in the late dry season or between the dry season and the rainy season during 2012 and 2013. Samples of various types of dead plant material, including dead leaves, dead bark, lianas and woody twigs, were collected from randomly selected localities. These samples were brought back to the laboratory and used to prepare moist chamber cultures following the method described by Stephenson & Stempen (1994) . A total of 120 moist chamber cultures were prepared with sample material from each study area. These cultures were placed on horizontal shelves under diffuse daylight and maintained at room temperature. Water was added when necessary to maintain moist conditions, and the cultures were checked twice each week for evidence (either plasmodia or fruiting bodies) of myxomycetes for a period of three months. When fruiting bodies were observed, they were recorded, removed from the moist chamber culture, airdried and placed in small pasteboard boxes for long-term storage.
Myxomycetes were identified to species using standard monographs (e.g., Martin & Alexopoulos 1969 ) of the group. The morphological species concept (sensu Stephenson 2003 ) is the one used herein, and nomenclature follows Lado (2005 Lado ( -2014 .
Evaluation of myxomycete abundance
The relative abundance of each species of myxomycete in each of the three study areas was calculated using the abundance index (%), which is derived by dividing the number of specimens of a particular species by the total number of specimens of all species and multiplying the resulting value by 100. Based on the calculated values, the occurrence of each species was ranked as "rare" (for species representing less than 0.5% of the total number of specimens for a particular study area), "occasional" (species representing more than 0.5% but less than 1.5% of the total number of specimens), "common" (species representing more than 1.5% but less than 3.0% of the total number of specimens) or "abundant" (species representing more than 3.0% of the total number of specimens) in the manner described by Stephenson et al. (1989) and Tran et al. (2006) .
Results
Distribution of myxomycetes in three study areas
Species of myxomycetes appearing in the moist chamber cultures and their calculated abundance indices are listed in Table 1 . In total, 43 species belonging to 19 genera were recorded. Samples from Cuc Phuong National Park yielded 25 species, those from Nam Cat Tien National Park yielded 28 species and those from Bu Gia Map National Park yielded 25 species. Ten species were recorded in all three parks (Table 1) . Overall, the most abundant species were Arcyria cinerea, Collaria arcyrionema, Cribraria microcarpa, Cribraria violacea, Perichaena chrysosperma and Perichaena depressa.
List of myxomycetes currently known from Vietnam
As noted earlier in this paper, the only previous records of myxomycetes from Vietnam of which we are aware are the 23 species listed by van Hooff and the two species new to science listed by Novozhilov et al. (2014) . Eleven of these 25 species (marked by the symbol "*" in Table 1 ) already known to occur in Vietnam were recorded in the present study along with 32 other species that represent new records for the country. This brings the total number of myxomycetes currently known from Vietnam to 57. An annotated list of these 57 species is provided below. In addition, the source of the first record for each species is given, along with information relating to the distribution of the species in question.
Arcyria cinerea (Bull.) Pers.
The most common species in the present study (21 records) and also recorded by van Hooff (2009). Known distribution elsewhere in SE Asia: Laos, Myanmar and Thailand. This is one of the most common of all species of myxomycetes.
Arcyria denudata (L.) Wettst.
First recorded from Vietnam in the present study (2 records). Known distribution elsewhere in SE Asia: Laos and Myanmar.
Arcyria insignis Kalchbr. & Cooke
First recorded from Vietnam in the present study (3 records). Known distribution elsewhere in SE Asia: Thailand. 
Note: Abundance indices (described earlier in this paper) are A = abundant, C = common, O = occasional and R = rare. The symbol "*" indicates a species reported by van Hooff. 
Comatricha cf. alta Preuss
First recorded from Vietnam in the present study (6 records). Known distribution elsewhere in SE Asia: Thailand. These specimens are referred to this species on the basis of the loosely attached capillitium and the size of the spores but are characterized by a shorter stipe than is typical for Comatricha alta. However, they appear to fit this species better than any other species of which the last author is aware. First recorded from Vietnam in the present study (6 records). Known distribution elsewhere in SE Asia: Myanmar and Thailand.
Physarum bivalve Pers.
First recorded from Vietnam in the present study (12 records). Known distribution elsewhere in SE Asia: Thailand.
Physarum bogoriense Racib.
First recorded from Vietnam in the present study (1 record). Known distribution elsewhere in SE Asia: Thailand.
Physarum cinereum (Batsch) Pers. 
Physarum crateriforme Petch
First recorded from Vietnam in the present study (1 record). Known distribution elsewhere in SE Asia: Laos, Myanmar and Thailand.
Physarum echinosporum Lister
First recorded from Vietnam in the present study (11 records). Known distribution elsewhere in SE Asia: Laos and Thailand.
Physarum flavicomum Berk.
First recorded from Vietnam in the present study (2 records). Known distribution elsewhere in SE Asia: Thailand. 
Physarum gyrosum
Taxonomic distribution of myxomycetes
The distribution of species of myxomycete among the six taxonomic orders traditionally recognized for these organisms is not the same for all types of ecosystems (Stephenson et al. 1993) , and a predominance of members of the Physarales in tropical/subtropical regions of the world has been noted in a number of previous studies (Martin 1940) . For example, Schnittler & Stephenson (2000) reported that the Physarales represented 55% of the species of myxomycetes recorded from tropical dry forest, 45% from tropical rainforest, 76% from tropical wet forest and 77% from cloud forest in a major study carried out in Costa Rica. As was the case in the present study, these data were obtained with the use of the moist chamber culture technique. The data reported herein from Vietnam conform to this pattern, and the same is true for the sets of data available for Laos, Myanmar and Thailand (Table 2) . Although the majority of the species represented in all three sets of data were recorded from moist chamber cultures, each set also included some species recorded as field collections. Table 2 Distribution (% of the total) among the six taxonomic orders for the species of myxomycetes recorded from the present study and three other studies carried out in the same general region of Southeast Asia. The data for Laos, Myanmar and Thailand are from Ko Ko et al. (2013a) , Ko Ko et al. (2013b) and Ko Ko et al. (2010) , respectively. Although the order Physarales was clearly dominant, representatives of three other orders were sometimes rather common. This was the case for Arcyria cinerea (Trichiales), Collaria arcyrionema (Stemonitales) and Cribraria microcarpa (Liceales), which also were among the most common species appearing in moist chamber cultures prepared with forest floor litter from lowland tropical forests of northern Thailand (Tran et al. 2008 ). In the latter study, 33 species were recorded from 240 moist chamber cultures prepared with samples collected during the dry season, which is lower than the total recorded in the present study. Presumably, this is a result of the wider range of substrates used to prepare moist chambers in the present study and the different times of the year when the substrates were collected.
In summary, 43 species representing 19 genera were recorded from 360 moist chambers prepared with samples of various types of dead plant material collected in three different lowland tropical forests in Vietnam during 2012 and 2013. Thirty-two of these were new records for the country, thus bringing the total number of species known from Vietnam to 57 species. However, there is little doubt that many other species will be recorded as additional survey work involving both field collecting as well as the use of moist chamber cultures is carried out, as has been done in countries such as Thailand and the Philippines. In these two countries, the number of myxomycetes reported thus far is more than twice the total currently known from Vietnam.
